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INFORM ATION TO U SE R S
This material was produced from a m icrofilm co p y o f th e original do cu m en t. While th e m ost advanced technological m eans to p h o to g rap h and reproduce this docum ent have been used, the quality is heavily d ep en d e n t u p o n the quality of th e original subm itted.
T he following explanation o f techniques is pro v id ed to help you understand markings or patterns which m ay appear on this rep ro d u ctio n .
1. The sign or " ta rg e t" fo r pages ap p are n tly lacking from the docum ent photographed is "Missing Page(s)". If it w as possible to obtain th e missing page(s) or section, th e y are spliced in to th e film along with adjacent pages. This may have necessitated cu ttin g th ru an image and duplicating adjacent pages to insure y o u com plete co n tin u ity .
When an image on th e film is o b literated w ith a large round black m ark, it
is an indication th a t th e p h o to g rap h er suspected th a t the copy may have moved during exposure and th u s cause a blurred image. You will find a good image of th e page in th e ad jacen t fram e.
3. When a m ap, draw ing o r ch art, e tc ., w as part of the m aterial being photographed th e p h o to g rap h er fo llo w ed a definite m ethod in "sectioning" th e m aterial. It is cu sto m ary t o begin photoing a t th e upper left hand corner o f a large sh eet and to co ntinue photoing from left to right in equal sections w ith a small overlap. If necessary, sectioning is continued again -beginning below th e fir s t row and continuing on until com plete.
INTRODUCTION G w i l l denote a compact a b e lia n group, r i t s dual group and M(G) the measure a lg e b r a o f f i n i t e B o rel m easures on G . We s h a ll assume th a t r has a f i n i t e to r s io n sub group. Let p e M(G) such th a t |p | a s s ig n s no mass to any c o s e t o f any c lo s e d subgroup o f G whose ind ex i s i n f i n i t e .
We prove th a t th e re i s a 
lth o u g h (^( g ) ! < 1 f o r a l l g e G . T h is c o n t r a d ic tio n e s t a b l i s h e s Theorem 1 .

SECTION III THEOREM 1 FOR G = T
In t h i s s e c t i o n we prove
L et H and H be l i n e s through 0 w ith r a t i o n a l s lo p e s form ing a n g le s w ith H th a t are l e s s than a r c ta n d(4MN)"'L , but on o p p o s ite s i d e s o f H . S in ce a su b seq u en ce o f n i P i i r V con verges t o 0 , we have i n f i n i t e l y many c h o ic e s
_ tit f o r P j in th e same reg io n between H and H as H i s .
For each such Pj th e r e i s a s u c c e s s o r Pj on the o p p o s ite t i t s id e o f H or H . W e conclude t h a t th e b r o k e n -lin e path
, ,
tr a c e d by th e sequence (pi J c r o s s e s H o r H i n f i n i t e l y i t i o f t e n . S in ce H and H have r a t i o n a l s l o p e s , a f i n i t e number o f t r a n s l a t e s o f them c o v e r a l l the p o in ts in Zn w ith in a c e r ta in f ix e d d i s t a n c e . I f we choose th a t d is ta n c e t o be th e maximum o f J|s|| f o r s e S , one o f the t r a n s l a t e s c o n ta in s f o r i n f i n i t e l y many i .
T h is example su g g e ste d how to han dle th e g e n e r a l c a s e .
When 0^ ancl 02 coul a n°t b oth be r a t i o n a l, we chose 0^
and © 2 c lo s e to 0-^ and 6^ and attem p ted a s im ila r argu m ent.
I t became im portant t o c o n t r o l th e l e a s t common denomii i i n a to r Q o f 0^ and 0g b e c a u se our low er e s tim a te f o r d / ' \ -l was (Q ) . W e were le d t o in vok e th e d io p h a n tin e ap p roxi m ations g iv en by Theorem V II o f [ 5 , p . 1 4 ]: I f are r e a l numbers, then th e r e are i n t e g e r s Q , Q], * ' * * * ^ w ith Q a r b i t r a r i l y la r g e such th a t
Q1/ nmax{|Q01-q 1 | : 1 < i < n ) < n / ( n + l ) . 
P roof o f Lemma 1 . We s h a l l argue by c o n tr a d ic tio n t o ob tain a r a t i o n a l hyperplane H which th e b r o k e n -lin e path tr a c e d by th e sequence fp^) c r o s s e s i n f i n i t e l y o f t e n . A f i n i t e number o f t r a n s l a t e s o f any r a t io n a l h yp erp lan e H co v ers a l l th e p o in t s in Zn whose d is ta n c e from H Is bounded by a c e r ta in number. In our c a s e , i f we ch oose t h a t number t o be the maximum o f ||s|| fo r s e S , some t r a n s l a t e o f H w i l l con t a in p^ f o r i n f i n i t e l y many i n t e g e r s
Assuming th e lemma f a l s e , we s h a l l show t h a t th e path
tr a c e d by th e seq u en ce [p^j c r o s s e s e i t h e r H or H i n f i n i t e l y o f t e n .
We s h a l l e s tim a te th e r a t i o |<p,w ><p,q>"1 \ f o r some p o in t s p from th e seq u en ce. We s h a l l show t h a t th e i n e q u a l i t i e s |<Pi v,w><pi ,q > " 1 \ < r and |<Pi ,w><pi ,q > " 1 \ 
> (4MNQ)"1 each have i n f i n i t e l y many s o l u t i o n s f o r th e in d e x . I t then s u f f i c e s t o show t h a t p o in t s s a t i s f y i n g th e f i r s t i n e q u a l i t y are se p a r a te d from p o in t s s a t i s f y i n g th
To argue t h a t |<P^^w><pi ,q > "'I'l > (4MNQ)"^ i n f i n i t e l y o f t e n we need t o assume th a t th e lemma i s f a l s e . L et F be th e subspace o f Rn g en era ted hy th e v e c t o r q and th e v e c t o r s e i = ( 6k i ) * f o r 3 < i < n . N ote t h a t F i s a r a t i o n a l h yp erp lan e and t h a t th e r e i s a minimum d is t a n c e d betw een
t r a n s l a t e s o f F by elem en ts o f Zn . Enumerate th e s e t r a n s l a t e s as F^ f o r i e Z in such a manner t h a t F^ i s in d is t a n c e J ± | CL from F . 
